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HUMAN IMPACTS AND THREATS TO THE FISHES
Healthy fish populations are known to provide important fundamental and demand-derived ecosystem services to human societies (Holmlund & Hammer, 1999) . Fish provide directly for human needs as food, medicine, entertainment, and jobs. But most important fishes are part of larger ecosystems and ecosystem function and resilience (ecosystem integrity or health) often rely on the abundance, species composition, and ecological roles of fishes. Indirect fundamental services such as nutrient cycling are often not directly linked to any specific economic market value, but ultimately they are a prerequisite for human existence. In addition, all direct, demand-derived ecosystem services ultimately depend on natural systems and thus on fundamental ecosystem services. To secure the generation of ecosystem services from fish populations it is important to take into account that the fish are embedded in ecosystems and that the integrity of ecosystems in turn is dependent on complex interactions of many chemical, hydrological, biological, energy and habitat structure factors (National Resources Con servation Service, 1998).
Conservation biologists are increasingly realizing that efforts targeted solely at the species level are shortsighted and simplistic, and that to save species, ecosystems and the processes and interactions that occur within them must be protected. Thus Sheldon (1988) argues that conservation efforts at stream fishes should focus on the largest reasonable natural drainages in as many major river systems as possible, i.e. ecosystem management as opposed to single species management.
Human activities have severely affected the integrity of freshwater ecosystems worldwide (Revenga et al., 2005; Dudgeon et al., 2006) and this unfortunately also holds for the inland aquatic systems of Suriname. Habitat loss/modification, including hydroelectric dams, roads, dykes and canals and other hydrological alterations, introduction of nonnative species and pollution all threaten the freshwater fishes of Suriname. Helfman (2007, p. 51) recorded 965 imperiled fish species on the IUCN (2004) red list, of which 656 occurred in fresh water (Revenga et al., 2005) . However, assessments of threatened fishes vary greatly among countries and the IUCN red list almost certainly vastly underestimates the real number of endangered fish species. Suriname, with high endemism in its freshwater fish fauna (23.3%; chapter 3; Mol et al., 2012) and at least some of these endemic fish species clearly imperiled (see below), has never developed a red list for its freshwater fishes. In Suriname environmental impacts affecting fishes have mostly been associated with mining and, in the Coastal Plain, with agriculture.
Pollution
In the 1970s toxic pesticides used in mechanized rice culture have caused fish kills, including kwikwi (Hoplosternum littorale), sriba (Astyanax bimaculatus), krobia (Cichlasoma bimaculatum), pataka (Hoplias malabaricus), noya (Trache lyop terus galeatus) and tilapia (Oreochromis mossambicus), in the Nickerie District, northwest Suriname (Vermeer et al., 1974) . A large tailing pond of a gold mine in the Mindrineti River catchment area, Brokopondo District, had high concentrations of cyanide and no fish at all (which is very unusual for a water body in Suriname), while a treated-water pond of the same gold mine had fish kills (Loricariichthys maculatus, Astyanax bimaculatus and Hoplias sp.; Fig. 5.1a ) probably due to a bloom of the toxic blue-green algae Microcystis aeruginosa (Fig. 5.1b) . This so-called Harmful Algae Bloom was in turn associated with the transformation of cyanide (used in the recovery of gold from the ore) to nitrate, i.e. eutrophication (J. Mol, pers. observations). Mercury pollution has been associated with artisanal gold mining in eastern Suriname (the greenstone belt) and high mercury concentrations have been detected in freshwater fishes, especially in piranhas (Serrasalmus rhombeus) from Brokopondo Reservoir (Mol et al., 2001) . The high mercury concentrations pose a threat to humans that consume the fishes (e.g. Cordier et al., 1998) , but the fishes themselves are apparently more affected by high suspended sediment concentrations (turbidity) and the accumulation of fine sediment on the stream bed and woody debris that are associated with mining (i.e. habitat degradation, Mol & Ouboter 2004). 
